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EDIBLE FILM CONTAINING FOOD ACID 

The present invention relates to an orally administrable film for delivery of a food add, 
and optionally other active agents, to the oral cavity. 

5 

Edible films that are rapidly disintegrating in the oral cavity are known in the art. These 
films are used to deliver breath-freshening agents, flavourants, phannaceutlcal active 
agents, nutrients and the like. They generally contain water-soluble polymers and other 
conventional exclpients such plasticisers and emulslfiers. Selection of particular 
1 0 polymers and other exclpients are based on considerations of the film properties. Thus, 
it is conventional to employ a water-soluble polymer that is capable of forming robust 
films with good mechanical strength; plasticisers are chosen to provide softness and 
pliability to the films, whereas emulslfiers are used to ensure that films may be cast from 
a solution In an acceptably uniform manner. 

15 

However, applicant is not aware of prior art teaching the selection of film ingredients 
based on a consideration of their interaction with active agents; essentially the arit silent 
as to film Ingredient-active agent interactions and the role they play on film stability and 
active agent delivery. The skilled person Is left vwth the Impression that it has latitude to 
20 select film ingredients independent of the nature of the active Ingredient to be delivered. 

In recent times, the trend has developed for edible films that are multi-functional. That Is, 
it is not only desirable to deliver single active agents, such as flavours, from edible films, 
it is also desirable to present the consumer with other sensations in the mouth as a 
25 result of consuming film. In particular, it is desirable to deliver a tartness or sourness and 
a mouth-watering sensation. Such a mouth sensation may be achieved with food acids. 

However, there are considerable technical challenges associated with incorporating food 
acids into edible films. In particular, applicant found that a film's mechanical strength was 
30 compromised by adding food acid to the film. It was also observed that the films 

displayed poor hygroscopic stability making them difficult to manufacture and store, and 
unattractive to consumers. For example, in some cases the films when placed together 
tend to stick together to fonn a gum. 
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It is highly desirable to provide films that can deliver a tartness or sourness and mouth- 
watering effect and which are mechanically strong and hygroscopically stable. 

The applicant has now surprisingly found that by combining certain types of fiim-forming 
5 polymers it is possible to form edible films that rapidly dissolve or disintegrate and 
disperse in the mouth and which solve the problems referred to above. 

Accordingly, the Invention provides in a first aspect an edible film for delivering an active 
agent to the oral cavity comprising a water-dispersible film-forming material selected 
1 0 from a cellulose ether and a starch, and a food acid. 

The food acid may be selected from the group consisting of dtric acid, malic acid, glacial 
acetic acid, anthranilic acid, tartaric acid, tiglic acid, ascorbic acid, benzoic acid, tannic 
acid, succinic acid, adipic acid, fumaric acid and lactic acid. 

15 

These food acids, are preferably employed in edible film fomiulations at levels of at least 
about 8% by weight based on the dry weight of the edible film composition, more 
preferably from about 8% to about 25% by weight. Dry weight according to the present 
invention refers to the weight of all of the edible film composition components without 
20 added water. The above-mentioned levels of food acids are preferred In order to give a 
desirable tartness or sourness impression and to achieve a desirable mouth-watering 
effect. Whereas, it may be possible to incorporate lower amounts of acid into the films 
and thereby avoid any instability problems associated with the films, one cannot reliably 
achieve the desirable mouth-sensations aforementioned. 

25 

The acid may be incorporated into the films in encapsulated form. In this manner, high 
levels of acid (even higher than the amounts aforementioned if desired) may be 
incorporated without any detrimental effects on the physical properties of the film, 
however in many applications, the acid has to be released immediately into the mouth as 
30 the film disintegrates in order to provide an instant mouth-watering effect. If the acid is 
encapsulated, the onset of the mouth-watering effect is delayed, in a manner dependant 
on the release of the acid from the capsule. 
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Cellulose ethers for use in the present invention may be any of those known materials 
that are water-swellabie, and soluble or dispersible In water and which can be cast or 
extruded into films. For a discussion of these ethers one can refer to Ullman's 
Encyclopedia of Chemistry (VCH Veriagsgesellshaft mbH, 1986 revised edition. Vol A 5 

5 at 461 to 488, which is incorporated herein by reference. Preferred materials are 

selected from the group consisting of methyl celluloses and mixed ethers thereof such 
as hydroxyethyl methyl cellulose, hydroxypropyl methyl cellulose, hydroxybutyl methyl 
cellulose, ethyl methyl cellulose, and carboxymethyl methyl cellulose; ethyl cellulose and 
mixed ethers thereof such as ethyl hydroxyethyl cellulose; hydroxyalkyi cellulose ethers 

10 such as hydroxy ethyl cellulose, hydroxypropyl cellulose, hydroxyethylhydroxypropyl 
cellulose, and carboxymethyl hydroxyethyl cellulose; or mixtures thereof. 

The hydroxypropylmethyl cellulose ethers are preferred. 

1 5 The cellulose ethers are selected for their excellent film-forming ability, their ability to be 
plasticised using common plasticisers and their ability to be cast or extruded as sheets. 

Suitable starches for use In the present invention are any of those known starches or 
modified starches that rapidly hydrate and disperse or dissolve, and which can be cast 

20 or extruded into films. For a discussion of such starches see Ullman's Encyclopedia of 
Chemistry (VCH Veriagsgesellshaft mbH, 1994 revised edition, Vol A 25 at Ch 2, which 
is incorporated herein by reference. Starches for use in the present Invention may be 
native starches or modified starches known in the art and which are easily hydrated and 
disperse or dissolve in water. As starches there can be mentioned corn starch, potato 

25 starch, rice starch, tapioca starch, maize starch, sorghum starch, sago starch wheat 
starch or sodium starch glycolate; or any native starch that has been chemically 
modified, e.g. acid-modified ; or mixtures thereof. 

The film-forming materials, that is, the cellulose ethers and starches referred to above, 
30 may be employed in varying amounts depending on the nature of the material, the 

particular film-forming conditions employed, the desired properties of the film, and the 
nature of the other ingredients employed in the film. For most purposes however, high 
amounts of the film formers are desirable, and it is preferred if the total amount of film- 



BNSCXX:iD: <WO 2004043 16SA1_L> 



wo 2004/043165 PCT/CH 2003/000739 



formers is from 50 to 90%, more particularly 50 to 80% by weight based on the dry 
weight of the composition. 

The ratio of cellulose ether to starch may also vary considerably depending on the 
5 disintegration properties sought. Typically one may employ 4 parts cellulose ether to 1 
part starch. However, this ratio may vary. For example, if one wants to increase the rate 
of hydration of the film one can increase the starch content; whereas if one wants to 
increase the mechanical strength of the film, higher amounts of cellulose ether are 
preferred. 

10 

The edible film may additionally contain gelatin or pectin. Gelatin or pectin may assist in 
the hydration of the film when it is placed in the mouth. Rapid hydration is important to 
because customers often associate slow hydration with unpleasant mouth feel. It is 
preferred if hydration of films occurs in a matter of seconds, e.g. within 30 seconds, 
1 5 more particularly 5 to 1 0 seconds. Gelatin or pectin may be employed at levels of up to 
about 30 wt% based on the dry weight of the formulation. 

Edible film according to the invention may contain other, optional, ingredients. For 
example, the film may contain excipients that assist in film formation, handling and 
20 stability such as emulsifiers and plastlcisers. Other excipients may Include preservatives, 
anti-oxidants, colourants and the like. The films may also contain additional active 
agents as stated above. 

As emulsifiers one can mention lecithin, stearates, ester derivatives of stearates, 
25 palmitates, ester derivatives of palmitates, oleates, ester derivatives of oleates, 

glycerides, ester derivatives of glycerides, sucrose polyesters, polyglycerolesters, and 
animal waxes, vegetable waxes, synthetic waxes, petroleum , and mixtures thereof. 
Particulariy useful emulsifiers are lecithin, non-ionic surfactants, such as 
polyoxyethylene sorbltan fatty add esters, polyoxyethylene alkyi ethers, or 
30 polyoxyethylene castor oil derivatives with one or more polyalcohols, or mixtures thereof. 

Emulsifiers may be employed in amounts of up to 2% by weight, more preferably up to 
1 % by weight based on the dry weight of the formulation. 
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Plastlcisers may be employed In edible film compositions to impart flexibility to the film 
thereby to increase the ease of handling of the film during storage and during use. As 
plastlcisers there may be mentioned any of those materials commonly used as 
plastlcisers in edible film technology, in particular polyhydric alcohols such as glycerol, 
5 polyethylene glycol, propylene glycol, gycerin, sorbitol, maltitol and mannitoL 

Plastlcisers may be employed up to 5%, more preferably up to 1% by weight based on 
the dry weight of the formulation. 

1 0 Colourants and patterns of colours are attractive to the eye and act as a visual cue to 
consumers identifying certain products with brand owners. The colouring agents useful 
in the present invention, Include pigments such as titanium dioxide, which may be 
incorporated in amounts of up to about 5 wt %, and preferably less than about 1 wt %. 
Colorants can also include natural food colours and dyes suitable for food, drug and 

1 5 cosmetic applications. These colorants are known as FD&C dyes and lakes. The 

materials acceptable for the foregoing spectrum of use are preferably water-soluble, and 
include FD&C Blue No. 2, which is the disodium salt of 5,5-indigotindlsulfonic acid. 
Similariy, the dye known as Green No. 3 comprises a triphenylmethane dye and Is the 
monosodium salt of 4-[4-N-ethyl-p-sulfoben2ylamino) diphenyl-methyIeneH1-N-etiiyl-N- 

20 p-sulfonium benzyl)-2,5-cycIo-hexadienimine]. A full recitation of all FD&C and D&C 
dyes and their corresponding chemical structures* may be found in the Kiric-Othmer 
Encyclopedia of Chemical Technology, Volume 5. Pages 857-884, which text is 
accordingly incorporated herein by reference. 

25 As stated herein above, the edible films may contain other active ingredients such as 
flavourants, pharmaceutical agents and nutraceutical agents. 

The particular flavour Ingredients employed depend on the end-use of the edible film. 
Flavour ingredients may be employed to impart a savoury taste to a food product. 
30 However, more preferably the flavour ingredients employed are used in flims intended 
for breath-freshening applications or for confectionery or cosmetic products, or even to 
impart a pleasant taste, or taste-masking effect, to pharmaceutical or nutraceutical 
preparations. 
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Flavourants may be chosen from synthetic flavor oils and flavoring aromatlcs, and/or 
oils, oleo resins and extracts derived from plants, leaves, flowers, fruits and so forth, and 
combinations thereof. Representative flavor oils include: spearmint oil, cinnamon oil, 
peppermint oil, clove oil, bay oil, thyme oil, cedar leaf oil, oil of nutmeg, oil of sage, and 
5 oil of bitter almonds. Also, one can mention artificial, natural or synthetic fruit flavors 
such as vanilla, chocolate, coffee, cocoa and citrus oil, including lemon, orange, grape, 
lime and grapefruit and fruit essences including apple, pear, peach, strawbenry, 
raspberry, cherry, plum, pineapple, apricot and so forth. These flavorings can be used 
individually or in admixture. 

10 

Examples of suitable flavour components include without limitation 2-IVIethyl Pyrazine, 
Acetophenone Extra, Alcohol C6, Alcohol C8, Aldehyde C7 Heptyllc, Aldehyde C8, 
Aldehyde C9, Allyl Caproate, Amyl Butyrate, Anislcaldhyde, Benzaldehyde, Benzyl 
Acetate, Benzyl Alcohol, Benzyl Butyrate, Benzyl Fomnate, Benzyl Iso Valerate, Benzyl 

15 Propionate, Butyl Acetate, Camphor, Cinnamic Aldehyde, Cis-3-Hexenol, Cis-3-Hexenyl 
Acetate, Cis-3-Hexenyl Formate, Cis-3-Hexenyl Propionate. Citronellal, Citronellol, 
Cuminic Aldehyde, Damascenone, Damascone Alpha, Damascone Beta, Diethyl 
Malonate, Dimethyl Anthranilate, Dimethyl Benzyl Carbinyl Acetate, Estragole, Ethyl 
Acetate, Ethyl Aceto Acetate, Ethyl Benzoate, Ethyl Heptoate, Ethyl Salicylate, Ethyl-2- 

20 Methyl Butyrate, Eucalyptol, Eugenol, Fenchyl Acetate, Fenchyl Alcohol, Methyl-2- 

octynoate, 2-sec-ButylcycIohexanone, Styralyl Acetate, Hexyl Acetate, lonone Alpha, Iso 
Amyl Acetate, Iso Butyl Acetate, Iso Menthone, Jasmone Cis, Laevo Carvone, Linalpol, 
Linalool Oxide, Melonal, Menthol, Menthone. Methyl Acetophenone, Methyl Amyl 
Ketone, Methyl Benzoate, Methyl Heptenone, Methyl Hexyl Ketone, Methyl Para Cresol, 

25 Methyl Phenyl Acetate, Methyl Salicylate, Neral, Nerol, Para Cresol, Para Cresyl 

Acetate, Para Tolyl Aldehyde, Phenyl Acetaldehyde, Phenyl Ethyl Acetate, Phenyl Ethyl 
Butyrate, Phenyl Ethyl Formate, Phenyl Ethyl Iso Butyrate, Phenyl Ethyl Propionate, 
Phenyl Propyl Acetate, Phenyl Propyl Aldehyde, 4-Methyl-2-(2-methyl-1- 
propenyl)tetrahydropyran, Styralyl Propionate, Terpineol, Terpinolene, Trans-2-Hexenal, 

30 Hexyl Cinnamic Aldehyde Alpha, Oxacycloheptadec-10-en-2-one, LInaiyI Benzoate, 
Cedrol, Benzyl Cinnamate, Linalyl Cinnamate, Phenyl Ethyl Cmnamate, Para Cresyl 
Phenyl Acetate, Benzyl Salicylate, Hexyl Salicylate, Phenyl Ethyl Salicylate, and 
Oxacyclohexadecan-2-one. 
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The amount of flavoring employed Is nomially a matter of preference subject to such 
factors as flavor type, individual flavor, and strength desired. Thus, the amount may be 
varied in order to obtain the result desired in the final product. Such variations are within 
the capabilities of those skilled in the art without the need for undue experimentation. In 
5 general, amounts of about 0.1 to about 30 wt % based on the dry weight of the 

composition are useable with amounts of about 2 to about 25 wt % being preferred and 
amounts from about 8 to about 10 wt % are more preferred. 

In addition to flavourants, the edible film compositions may contain sweeteners or 
1 0 coolant materials well known In the art for use in oral care, or confectionery products. 

Sweeteners include both natural and artificial sweeteners. Suitable sweetener include 
water soluble sweetening agents such as monosaccharides, disaccharides and 
polysaccharides such as xylose, rit)ose, glucose (dextrose), mannose, glatose, fructose 
1 5 (levulose), sucrose (sugar), maltose, Arater soluble artificial sweeteners such as the 

soluble saccharin salts, i.e., sodium or calcium saccharin salts, cyclamate salts dipeptide 
based sweeteners, such a L-aspartic acid derived sweeteners, such as L-aspartyl-L- 
phenylalaine methyl ester (aspartame). 

20 . As coolants one can mention menthol and derivatives thereof such as menthol 
carboxamide, and menthyl lactate. 

In general, the effective amount of sweetener or coolant that is utilized to provide the 
level of sweetness or coolness desired for a particular composition, will vary with the 
25 sweetener or coolant selected. This amount will normally be about 0.01 % to about 2% 
by weight of the composition, based on the dry weight of the composition. 

As pharmaceutical agents or nutraceutical agents may be mentioned agents that are 
intended to be placed in the oral cavity to administer a local effect, or to be absorbed 
30 across oral mucosa or open wounds to impart a local or systemic effect. Illustrative 
categories and representative examples include without limitation: 

(a) Antitussives, such as dextromethorphan, dextromethorphan hydrobromide, 
noscapine, carbetapentane citrate, and chlophedianol hydrochloride; 
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(b) Antihistamines, such as chlorpheniramine maleate, phenindamine tartrate, 
pyrliamione maleate, doxylamine succinate, and phenyltoloxamine citrate; 

5 (c) Decongestants, such as phenylpherine hydrochloride, phenylpropanolamine 
hydrochloride, pseudoephedrine, hydrochloride ephedrlne; 

(d) Various alkaloids, such as codeine phosphate, codeine sulfate and morphine; 

1 0 (e) Mineral supplements such as potassium chloride and calcium carit)onates, 
magnesium oxide and other all<ali metal and alkaline earth metal salte; 

(f) Laxatives, vitamins and antacids; 

1 5 (g) Ion exchange resins such as cholestyramine; 

(h) Antl-cholesterolemic and antl-Ilpid agents such as gemfibrozil; 

(I) Antianliythmics such as N-acetyl-pnacainamide; 

20 

0) Antipyretics such as acetominophen, aspirin and ibuprofen; 
(k) Appetite suppressants such as phenylpropanolamine hydrochloride or caffeine; and 
25 (1) Expectorants such as quaifenesin. 

Additional useful active medicaments include anti-inflammatory substances, coronary 
dilators, cerebral dilators, peripheral vasodilators, anti-infectives, psychotropics, 
antimanics, stimulants, gastro-intestinai sedatives, antidian-heal preparations, anti- 
30 anginal drugs, vasodilators, anti-hypertensive drugs, vasoconstrictors and migraine 

treatments, antibiotics, tranquilizers, antiphychotlcs, antitumor drugs, anticoagulants and 
antithrombotic drugs, hypnotics, sedatives, antiemetics, anti-nauseants, anticonvulsants, 
neuromuscular drugs, hyper- and hypoglycaemic agents, thyroid and antithyroid 
preparations, diuretics, antispasmodics, uterine relaxants, nutritional additives, 
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antiobesity dmgs, anabolic drugs, erythropoietic drugs, antiastiimatics, cough 
suppressants, mucolytics, anti-uricemic drugs, and the like. Mixtures of the drugs and 
medicaments may also be used. 

5 The amount of pharmaceutical or nutraceutical agent employed will depend upon the 
particular condition to be treated and the particular active agent employed as wilt be 
appreciated by the skilled person. 

Any of the active agents referred to above may be incorporated directly into the film 
1 0 forming ingredients to foma an homogenous mixture that may be cast or extruded into 
edible film. However, Interesting delivery profiles may be achieved by encapsulating the 
active agent rather than mixing it directly with the film-forming ingredients. 

Thus encapsulation may be used to deliver any active agent in a time-controlled manner 
1 5 rather than the immediate release that would occur upon disintegration of the film if the 
active is mixed directly Into the film. 

All manner of technical effects relating to delivery of active agent can be achieved using 
microcapsules to encapsulate active agents. For example, microcapsules may be 

20 multifunctional, that is. there may be different populations of microcapsules containing 
different active agents. Furthermore, not only can the populations of microcapsules be 
differentiated In terms of the nature of the active agent contained therein, the invention 
also provides that the microcapsules may comprise different populations in terms of tiie 
nature of tiie encapsulating medium, thereby to influence the release kinetics of the 

25 active ingredients contained In different w)crocapBu\e populations. 

The present invention therefore provides the formulator with considerable latitude to 
effect release of different active agents on demand, In a time-dependant manner. This 
can be particularly advantageous in relation to delivery of flavourants The flavourfst will 
30 have greater latitude to employ the range of his ingredients palette with neither concern 
for the effects certain ingredients shall have the on film's properties, nor concern for 
possible ingredient loss, through evaporation or degradation, or due to chromatographic 
effects, by which is meant the tendency of certain film Ingredients to preferentially trap or 



BNSDCXID: <WO__2004043165A1_I_> 



5 



WO 2004/043165 



PCT/CH2003/000739 



10 

bind certain flavour ingredients, leading to a perceived imbalance of the flavour delivered 
to the consumer. 

By sequestering active agent from the film-fomiing material in this way, the Invention 
5 also enables high loading of active agent without causing any deleterious effects on film 
stability, such as mechanical stability, hygroscopic stability and the like. 

Microcapsules may be employed to contain colourants. It has proven to be technically 
difficult to introduce colours, and In particular, combinations of colours into an edible film 

1 0 without colours leaching out of their assigned configurations during manufacture and 
during prolonged periods of storage. Employing pre-coloured populations of 
microcapsules provides a simple means of colouring films effectively, even with intricate 
designs. Furthermore, because they are encapsulated, the colours display a 
considerably reduced tendency to leach or diffuse over time. Notwithstanding that 

1 5 colourants may be introduced into the films by means of encapsulation, it is not 

precluded to add colour to films using conventional means such as over-printing a film 
using conventional printing techniques. 

Finally, microcapsules can be used to added additional visual Impact to the edible film of 
20 the present invention by using microcapsule populations having different diameters to 
give an impression of particulate matter in the film. 

Microcapsules my comprise up to about 50 wt% of the composition based on dry weight, 
more particularly 20 to 50% by weight. Active agent loading may be in the range of 10 to 
25 50% by weight of the microcapsules. 

All manner of encapsulation technologies may be applied In the present invention. The 
particular encapsulating medium used will depend upon the nature of the material to be 
encapsulated, the desired release kinetics and release profile. Apprised of these factors, 
30 the skilled person would not have to resort to inventive activity to select a suitable 
encapsulating medium to achieve a desired result. 

Encapsulation techniques suitable in the present Invention include spray-drying, complex 
coacervation, phase separation techniques (both aqueous and organic phase 
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separation), cyclodextrin molecular encapsulation, yeast-cell encapsulation, In-situ 
polymerisation, coating, and extrusion. 

Spray drying techniques are well knovym in the art, and can be used by the sicilled person 
5 to form suitable microcapsules for use in the present Invention. In a typical spray-drying 
technique, an active agent, usually in the fomi of an oil or in non-aqueous solution is 
dispersed In an aqueous phase containing film-forming agent to form an emulsion that Is 
fed into a drier through a nozzle that disperses the emulsion Into small droplets. The 
drying conditions are chosen depending on a number of factors relating to desired 
1 0 product characteristics and particle size desired. All manner of film-forming agents may 
be employed, for example the film-fomiing cariaohydrates, polypeptides and synthetic 
polymers recited above as being useful edible film forming materials can be employed . 

Coacervation is a technique well l^nown in the art and involves the steps of forming a 
1 5 hydrophobic core material containing active agent and emulsifying this in a charged, 
water-soluble polymer solution having the properties of a protective colloid. Thereafter, 
an oppositely charged hydrophilic colloid solution is added thereto. Process conditions 
such as colloid concentration, pH and temperature are controlled to induce phase 
separation (coacen^ation) to precipitate a colloid-rich coating of the polymer onto the 
20 hydrophobic active-containing core to form a microcapsule wall. The wall is thereafter 
hardened and rendered insoluble by crosslinklng using suitable cross-linkers such as 
aldehydes, e.g fonmaldehyde. Materials for use in the capsule wall are well known In the 
art and include proteins such as gelatin, or film-fonning carbohydrates as 
aforementioned such as alginates. 

25 

Encapsulation by extrusion can proceed by making a melt of a matrix material, or a 
solution of matrix material and co-extruding this with an active agent, using a screw 
extrude or the like, before drying, or cooling, and grinding to form microcapsules. Matrix 
material may be formed of a hydrophilic and glassy material such as a water-soluble 
30 sugar or sugar mixture. Such matrices are typically impervious to moisture and oxidants 
and are useful to encapsulate oxidation- and moisture-sensitive active agents. 
Alternatively, matrix materials may be hydrophobic, such as a vegetable fat, edible 
waxes, or film-forming carbohydrate, or even mixtures of hydrophobic and glassy- 
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hydrophilic materials; the combinations of materials being selected to achieve a 
particulariy desired delivery effect, having regard to the active agent. 

Particles of active agent may also be coated with encapsulating media of any of the film- 
5 forming materials referred to herein above. Coating techniques may be used to coat 
particles, usually solid part:icles, of active agent, or even may be used to further coat 
encapsulated forms described herein above. 

Coating may be carried out according to known techniques such as spray coating, pan 
10 coating, fluid bed coating, rotogranulator coating, annular Jet coating, spinning disk 

coating, spray cooling, spray drying, filtennat drying, Multi Stage Drying (MSD) drum roll 
coating, freeze drying, and spray chilling. 

The skilled person will appreciate that the particular technique used and the 
15 encapsulating material employed will depend upon the nature of the active agent to be 
encapsulated and the type of release characteristic that is sought to be achieved. For 
example when a flavouring agent Is employed that contains a flavourant aldehyde it is 
preferred not to employ an encapsulating material that contains a polypeptide such as 
gelatin, as the aldehyde will act to crosslink the polypeptide over prolonged periods of 
20 time and this may effect the films ability to hydrate and dissolve, or disperse rapidly 
when placed, for example, in the mouth. Furthermore, if food acids are employed In an 
encapsulating media, the encapsulating media preferably contains fatty substances such 
as edible waxes, and vegetable fats and the like, or some other medium that efficiently 
encapsulates acids preventing them from leaching into the film. 

25 

The edible film as herein above described may be prepared according to a process 
comprising the steps of preparing an aqueous solution of the film-forming materials, food 
acid and other optional excipients or active agents as herein above described; mixing 
the solution until homogenous, and optionally adding microcapsules comprising active 
30 agent, and/or food acid; casting the resultant mixture onto a releasable backing media; 
coating the mixture, for example using conventional knife-coating techniques; and drying 
the film. 
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The drying operation may be carried out in a higli-temperature air-bath, drying tunnel, 
vacuum drier, or any other suitable method. 

Encapsulation may be employed to encapsulate thermally sensitive agents thereby to 
5 pennit processing at high temperatures, e.g. up to 90°C to reduce processing time, 
without substantially affecting the retention of the active agents or their integrity. 

The edible film of the present invention may have a papery, wafer-like consistency that is 
possessed of sufficient mechanical strength to be handled without special precautions. 
10 The film may be provided in continuous sheets that may be rolled onto spools, or cut into 
sheets and stacked for storage. The films may be cut Into any desirable shape for the 
particular intended end use, and packed in suitable containers. 

The thickness of the films can be precisely controlled during the manufacturing process 
15 to vary, for example between 5 and 200 microns. The film may be a mono- or multl layer 
construction. In the case of a monolayer film, microcapsules may be dispersed 
throughout a monolayer of the film-fomiing material If the edible film is in the form of a 
multilayer, it may comprise a disarete layer consisting of the microcapsules, In addition 
to the layer of film-forming material. The discrete layer may be formed according to any 
20 suitable process, e.g, micropartlcles may be sprayed or sprinkled onto a wet film before 
It passes through a drying process. 

When placed directly in the mouth, the edible film is quickly hydrated and is softened 
and develops mucoadhesive properties; thereafter it disperses or dissolves rapidly In the 
25 oral cavity, e.g. within about 30 seconds and so does not feel obtrusive or leave an 
unpleasant mouth feel. 

A further advantage of employing microcapsules is that despite the film dissolving or 
dispersing rapidly In the mouth the microparticles linger in the oral cavity so creating a 
30 prolonged release of active agent without attendant adverse mouth feel. One Is therefore 
able to effect a long-lasting taste, or pharmaceutical effect, e.g. 20 minutes or more 
without attendant adverse mouth feel. In existing commercial products, once the film has 
dissolved such that there is no longer any unpleasant mouth feel, the flavour sensation 
or the cosmetic or pharmaceutical effect is lost relatively rapidly thereafter as the active 
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agent is quickly waslied away by saliva. The microcapsules, in contrast, are retained in 
the oral cavity for longer time periods by being physically trapped in pits or fissures In the 
oral tissue, or by possessing certain mucoadhesive properties similar to those of the film. 

5 There now follows an Example that serves to Illustrate the invention. 

Example 1 

A formulation containing fruit flavours and food acid was formed according to the 
10 following methodology. 





WetWt 


DryWt 


Deionised Water 


582.7 




Pure Coat 792 Modified Starch 


20 


20 


HPMC 


35 


35 


Gelatin 


97 


97 


Pdysorbate 80 


10 


10 


Glycerine 


20 


20 


Sodium Saccharine 


5 


5 


FDC Red 40 Lake 


0.3 


0.3 


Malic acid 


50 


50 


Cherry Emulsion 


130 


48.1 


Cherry Encapsulated 


50 


50 


TOTAL 


1000 


335.4 



25 A solution was made of the cherry flavourant in water. This solution was mixed with 
the encapsulating agent (Flavorburst ® Dry Protein Encapsulate (Givaudan)) for 30 
minutes. The Flavourant was absorbed into Flavorburst ® after 30 minutes and a dry 
encapsulated powder was formed. 

30 A solution of starch was made by adding water to the starch and mixing with high shear 
until a clear solution was formed. 

A solution of gelatin was made by heating deionised water to 70 degrees centigrade and 
adding slowly with stirring fish gelatin. The solution was cooled to 30 degrees. 
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A coating solution was formed by mixing the aforementioned solutions before mixing in 
the encapsulated flavourant and emulsifier, colourant and additional flavourant. Mixing 
was carried out until no lumps were present. 

5 

This coating solution was coated onto a polyethylene coated differential release paper 
using a knlfe-over-roll coating head. The coated paper was then dried in a drying tunnel 
to fomi the film. The film has a paper wafer like consistency. The film was then cut into 
pieces. Pieces were then tested for sensory response of flavour release in the oral 
1 0 cavity. 

The edible film produce was papery, wafer-like In consistency, dry to the touch and 
capable of being stored in adjacent layers without sticking. When presented to the mouth 
it imparted an Immediate mouth-watering sensation and flavour with the flavour lasting 
15 for a period of up to 20 minutes. 



When the starch and HPMC were replaced with an alginate flim-fomier, it was not 
possible to fomi a good, continuous film. On the contrary, the film was blotchy exhibiting 
streaks of material and holes. 
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Claims 

1 . An edible film composition for delivering an active agent to the oral cavity, the 
composition comprising a water-dispersible film-forming material selected from a 

5 cellulose ether and a starch, and a food acid. 

2. A composition according to claim 1 wherein the food acid is selected from the 
group consisting of citric acid, malic acid, glacial acetic acid, anthraniiic acid, 
tartaric acid, tiglic acid, ascorbic acid, benzoic acid, tannic acid, succinic acid, 
adipic acid, fumaric acid, lactic acid, and mixtures thereof. 

10 3. A composition according to claim 1 wherein the food acid is present in amounts 
of at least about 8 wt% based on the dry weight of the composition. 
4. A composition according to claim 1 wherein the active agent is selected from a 

flavourant formulation, a pharmaceutical agent, a nutraceutical agent, or mixtures 
thereof. 

15 5. A composition according to claim 1 wherein active agent is encapsulated in 
microcapsules that are dispersed throughout the film. 
6. A composition according to claim 5 wherein the microcapsules comprise a first 
population of microcapsules containing a first active ingredient, and a second 
population of microcapsules containing a second active ingredient. 

20 7. A composition according to claim 1 additionally comprising gelatin and or pectin. 

8. A composition according to claim 1 in the form of thin wafer. 

9. A composition according to claim 8 wherein the thin wafer is a monolayer. 

10. A composition according to claim 8 having a thickness of 5 to 200 microns. 

1 1 . Pacl^aging comprising a plurality of wafers according to claim 8. 



BNSDOCID: <WO___2004043 1 65A 1 J_> 



INTERNATIONAL SEARCH REPORT 



Inter^^nal Application No 

PCT/CH 03/00739 



A. CLASSIFICATION OF SUBJECT MATTER , 

IPC 7 A23L1/00 A23L1/22 A23P1/04 A23P1/08 A61K9/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A23L A23P A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 433 960 A (MEYERS MARC) 
18 Ouly 1995 (1995-07-18) 
column 3, line 16 - line 53 
column 4, Tine 1 - line 33 
column 6, line 5 -column 7, line 21 
column 13, line 48 - line 51 
claims; figures 

WO 00 42992 A (LAVIPHARM LAB INC) 

27 Ouly 2000 (2000-07-27) 

page 3, line 30 -page 5, line 25 

claims; figures 
page 11, line 17 - line 22 

examples 1-8; tables 1-3 



1-11 



1-11 



m 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed In annex. 



" Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

•E" earlier document but published on or after the internatiorml 
filing date 

■L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibitioner 
other means 

'P" document published prior to the International filing date but 
later than the priority date claimed 



T* later document published after the International filing date 
or priority date and not in conflict with the e^jplicaUiDn but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot fc>e considered novel or cannot be considered to 
involve an inventive step when the document Is tatcen alone 

"Y" document of particular relevance; the claimed Invention 
cannot be considered to involve an inventive step when the 
document is combined with one or nrwre other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

"&* document member of the same patent family 



Date of the actual completion of the international search 



29 January 2004 



Date of maifing of the international search report 

13/02/2004 



Name and maiiir>g address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 34O-3016 



Authorized officer 



Popa, M 



Form PCT/lSA/210 (second sheet) (July 1992) 



BNSDOCID: <WO_ 



_2004043165A1J_> 



BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



Interl^bnal Application No 

PCT/CH 03/00739 



C.(Continiiation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy Citation of document, with Indication.wtiere appropriate, of the relevant passages 



Relevant to daim No. 



us 5 948 430 A (ZERBE HORST GEORG ET AL) 
7 September 1999 (1999-09-07) 
example 1 

column 2, line 14 -column 4, line 10 

AU 746 373 B (CREMER K.) 

18 April 2002 (2002-04-18) 
claims; example 1 

page 3, last paragraph 

US 4 673 679 A (AUN6ST BRUCE J ET AL) 

16 June 1987 (1987-06-16) 

column 9, line 38 -column 10, line 25 

US 2002/131990 Al (DZIOA MICHAEL R ET AL) 

19 September 2002 (2002-09-19) 
paragraphs 

'0005! , '0008! , '0012! , '0014! , '0016!-'0018! , 
* 0022 ! , ' 0032 ! - ' 0037 ! , ' 0043 ! , ' 0045 ! , ' 0056 ! - 
'0059! 

claims; example 6 

EP 0 328 317 A (TAKEDA CHEMICAL INDUSTRIES 
LTD) 16 August 1989 (1989-08-16) 
page 2, line 39 -page 3, line 55 

US 5 229 164 A (PINS HEINRICH ET AL) 

20 July 1993 (1993-07-20) 
figures; example 2 

column 5, line 39 -column 9, line 28 

EP 0 547 551 A (NAT STARCH CHEM INVEST) 
23 June 1993 (1993-06-23) 
claims; tables III, , VI, X, XI, 

BRANDT L.: "Cellulose Ethers" , WILEY-VCH 
, ULLMANN'S ENCYCLOPEDIA OF INDUSTRIAL 
CHEMISTRY, 6TH ED. XP002268344 
page 693 -page 722 

KESTR J J ET AL: "EDIBLE FILMS AND 
COATINGS A REVIEW" 
FOOD TECHNOLOGY, INSTITUTE OF FOOD 
TECHNOLOGISTS. CHICAGO, US, 
December 1986 (1986-12), pages 47-59, 
XP002912370 
ISSN: 0015-6639 
the whole document 

US 6 419 903 Bl (CURTIS JOHN P ET AL) 

16 July 2002 (2002-07-16) 

column 2, line 20 -column 4, line 49 



1-4,7-11 

1-4,8-11 

1-4,8-11 
1-4,7-11 



1-4,7-11 
1-4,7-11 

1-4,7 



BEST AVAILABLE COPY 



Form PCT/lSA/210 (continuation of second sheet) (July 1992) 
BNSDOCID: <WO 2004043 165A1J_> 



INTERNATIONAL SEARCH REPORT 

imormation on patent tamiiy memDers 



Interi 



il|||^al Application No 

PCT/CH 03/00739 



Patent document 


Publication 




Patent family 




Publication 


cited in search report 


date 




member(s) 




date 


US 5433960 A 


18-07-1995 


US 


5286502 

w w <,y C 


A 


25-02-1994 




AU 


687697 


B2 


26-02-1998 




AU 


1266597 


A 


10-04-1997 

Xw w~ X^^i 




AU 


1470197 


A 


X<^ X77/ 




AU 


4110093 


A 


18-11-1993 

X v,^ XX X77'^ 




AU 


4110193 


A 
fl 


18-11-1993 

Xw XX X77w 




AU 


4110293 


A 


18-11-1993 

Xv/ XX X77w 




AU 


5109193 

^ X W ^ X ^ w 


A 


18-11-1993 

X XX X77w 




CA 


2118222 


c 


30-07-1996 




CA 


2118223 


Al 

rix 


28-10-1993 




CA 


2118224 


Al 

nx 


28-10-1993 

XV X77W 




CA 


2118225 


c 


30-07-1Q96 

WW w/ X7<7w 




CN 


1079108 

X w / ^ X \/U 


A 8 


08-1?-] QQ3 

wO Xfc. X77w 




DE 


69315443 


01 

\J X 


WW wX X77%J 




DE 


69315443 


T2 


20-05-1008 




DE 


6Q324035 


Dl 

Lf X 


22-04-1009 




DE 


69324035 


T2 


1 c_07-1 009 

X w w / X 77*7 




EP 


074Q276 


Al 

rtX 


27-12-1006 

^/ X&. X77w 




EP 

ur 


0670670 


Al 


13-09-1005 

Xw w7 X727W 




EP 


0670680 


AT 

MX 


io_00-1005 

Xw \J7 X727W 




EP 


0673207 


Al 

MX 


27-00-1005 

£./ U7 X77W 




MX 

IIA 


Q302334 


Al 

MX 


oi_o'^-1004 

wX WW X277'T 




US 


R376388 


A 


27-1 ?-1004 




US 


R40Q71 R 


A 
M 


2R— Od— 1 QQ5 




wo 


9320708 


Al 


28-10-1993 




wo 


9320709 


Al 


28-10-1993 




wo 


9320710 


Al 

MX 


OQ_i Q_i ago 

Xw XZ7wW 






Q320711 


Al 

MX 


28-10-1003 

XU XZ/ww 


WO 0042992 A 


27-07-2000 


US 


6552024 


Bl 

I>X 


22-04-200"^ 

W'T 4^Ul/W 




AU 


????600 


A 

M 


07-08—7000 

w/ wO cLUUw 




BR 


QQ1708Q 


A 

M 


16-10-2001 

X w X U C.U w X 




CA 


2358524 


Al 

MX 


27-07-2000 

Lm.1 W/ C.WW\/ 




CN 


1354656 


T 
1 


10-06-2002 

X<7 Uw C*Uw(& 




cz 


20012566 


A3 

MW 


16-01-2002 

Xw WX €m\i\IC 




EP 


1143940 


A2 

MC 


17-10-2001 

X / X w C\j\J X 




HU 

rivi 


020*^168 


A2 

MC 


28-01 -200*^ 

UX £.UUw 




JP 


2002535269 


T 
1 


22-10-2002 

b£. XVi bUwb 




NO 


20013536 


A 

M 


20-09-2001 

C.W ^wwX 




NZ 


512Q84 


A 

M 


31-10-2003 

wX Xw £.wUw 




PL 


353354 


Al 


17-11-2003 




US 


2003068378 


Al 


10-04-2003 




WO 


0042992 


A2 

MC 






ZA 


200105968 


A 

M 


21-10-2002 

^X Xw CwVlc. 


US 5948430 A 


07-09-1999 


DE 


19646392 


Al 

MX 


14-05-1008 

X*T WW XwwO 




AT 


247954 


J 


15-09-2003 




AU 


739698 


82 


18-10-2001 

X U Xw ^vlwX 




AU 


4868297 


A 


03-06-1008 

WW \J\J X7wvi 




CA 


2265651 


Al 

f* X 


22-05-1998 




cz 


9901647 


A3 


11-08-1999 

XX WW X7ww 




DE 


29724755 


Ul 

W X 


02-10-2003 




DE 


59710670 

War / XwV#W 


Dl 

V X 


02-10-2003 

w** Xw CUUw 




DK 


936905 


T3 


24-11-2003 




UO 


9820862 


Al 


22-05-1998 




EP 




Al 

MX 


ly— ii— cuu»5 




EP 


0936905 


Al 


25-08-1999 




HU 


9904207 


A2 


28-04-2000 



Form PCT/ISA/210 (patent lamfly annex) (July 1892) 



BNSCXX^IO: <WO__2004043ieSA1_L> 



BEST AVAII-ABLE COPY 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Intentional Application No 

PCT/CH 03/00739 



Patent document 




Publication 




Patent family 




Publication 


cited in searcli report 




date 




member(s) 




date 




A 






n 


to— iu-iyyy 






.IP 
ur 


CUUIOUHIUD 


T 
1 


97_n'3— onm 
fc/— Uo-^UUi 






I^P 


^UUUUOOlOH 


A 
n 








MO 


QQ1 QOl 


A 
H 


0'>—(\A—'\. QOO 

U'j iyyy 






W7 


ooOUOo 


A 
l\ 


cc i.C.~C\i\i\i 






ol\ 


f\99QQ 




io— Uo-cUUU 






TP 
1 1\ 


77UIDOO 


1 C. 


t i— uy— lyyy 






1 W 


DooUo«3 


D 
D 


91 — nc— 9nni 






IK 
Uo 


ponoi 971 on 


Al 
Mi 


1 9_nQ— 9nn9 
i^ uy tUUt 






1 IQ 


9nA9i Rnc/i/i 


Al 
Mi 


1 7_i n_9nn9 
i/— ill— cUUii 






us 


6177096 


Bl 


23-01-2001 






us 


6284264 


Bl 


04-09-2001 






1 IQ 
Uo 


2001046511 


Al 










9710093 


A 


^0— ub— lyyo 


All Idfs'Kl'^ 


B 


18-04-2002 




19652268 Al 


lo— uD-iyyo 






Al 1 
MU 


746373 


B2 


lo— U4-^UUii 






All 
MU 


5654798 A 


1 n A"7 1 ftoo 

io-u/-iyyo 






Lin 

WU 


9826763 Al 


^b— Uo— lyy© 






EP 


0959875 


Al 


01-12-1999 






OP 


2001506612 


T 


22-05-2001 






l^p 


2000057627 


A 


oc no ortfirt 

co-uy-<cuuu 






NO 


992944 A 


16-06-1999 


IK AAT'l^TO 


A 


16-06-1987 


CD 

tr 


0250796 


A2 


07-01-1988 






ID 
ur 


62277324 


A 


uz-i^-iyo/ 


us 2002131990 


Al 


19-09-2002 


AU 


1778902 


A 


11-06-2002 






CA 


2428445 


Al 


06-06-2002 






CO 

hr 


1337148 


A2 


0"7 AO OAAO 

27-08-2003 






WU 


0243657 


A2 


nc nc onno 
Uo— UO— ZOOZ 


EP 0328317 


A 


16-08-1989 


CN 


1036967 


A 


08-11-1989 






CP 
tr 


0328317 


Al 


1 c no 1 non 

lo-oo-iyoy 






IP 

ur 


1289457 A 


Zl-1 1-1989 


UO OC^.^ xOH 


A 


20-07-1993 


nc 


3545090 


CI 


oc nc 100*7 
Zb-UD-19o/ 






AT 
M 1 


62406 


T 


1 c n^ 1 fini 

ib-u^-iyyi 






At 1 
Mu 


577213 


B2 


1 c no 1 ooo 

ib-Uy— 19oo 






All 
MU 


6841687 


A 


1 c n7— 1 00*7 
lb— U/-l9o/ 






PA 


1289074 


C 


1/— uy— lyyi 






nc 
Uc. 


3678719 


Dl 


1 c nc 1 nm 
15-05-1991 






ni^ 


396787 


A ,B, 


OQ n7— 1QQ*7 

zy— u/— i9o/ 






iiin 

WU 


8703805 


Al 


no— n7^i 00*7 
UZ— U/— 190/ 






CP 

tr 


0227050 


Al 


n 1 — n7— .1 007 
Ul— U/— 190/ 






CP 

tr 


0250578 


Al 


n7— m _1 oQQ 

u/— Ul— lyoo 






GR 


3002266 


T3 


30-12-1992 






JP 


7078018 


B 


23-08-1995 






.IP 


63502430 


T 


1 A no 1 OQQ 

14-uy-iyoo 






NU 


873105 


A ,B, 


9yi--.n7_i OQ7 

^«j-u/— lyo/ 


FP 0547551 


A 


23-06-1993 


PA 


2085457 


Al 


1 7— nC— 1 

i/-uo-iyyo 






HF 


69223024 


Dl 


11—1 9—1 Q07 

11—1^—199/ 






UC 


69223024 


T2 


lo— uo— 1990 






EP 


0547551 


Al 


23-06-1993 






cc 
Lo 


2109303 


T3 


16-01-1998 






FX 


925699 


A 


17-06-1993 






NO 


924821 


A 


17-06-1993 



Form PCT/iSA/210 (patent family annex) (July 1892) 



BEST AVAILABLE COPY 



:<WO ^2004043165A1 I 



INTERNATIONAL SEARCH REPORT 

Wormation on patent family meml>ers 



Interr^l^al Application No 

PCT/CH 03/00739 



Patent document 
cited in search report 



Pubilcation 



Patent family 
member(s) 



Publication 
date 



US 6419903 



Bl 



16-07-2002 WO 



03015749 Al 



27--02-2003 



florin PCT/ISAfilO (patent fannlly annex) (July 1992) 

BEST AVAILABLE COPY 

BNSOOCID: <WO___2004043165A1J_> 



INTERNATIONAL SEARCH REPORT 

information on patent famUy members 


Interi^^nal Application No 

PCT/CH 03/00739 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



us 5948430 



ID 


22526 


A 


JP 


2001504106 


T 


KR 


2000053184 


A 


NO 


991921 


A 


NZ 


335063 


A 


SK 


62299 


A3 


TR 


9901633 


12 


TW 


533083 


B 


US 


2002127190 


Al 


US 


2002150544 


Al 


US 


6177096 


81 


US 


6284264 


81 


US 


2001046511 


Al 


ZA 


9710093 


A 



28- 10- 
27-03- 
25-08- 
22-04- 

22- 12- 
13-03- 
21-09- 
21-05- 
12-09- 
17-10- 

23- 01- 
04-09- 

29- 11- 
25-05- 



1999 
2001 
2000 
1999 
2000 
2000 
1999 
2003 
2002 
2002 
2001 
2001 
2001 
1998 



AU 746373 B 18-04-2002 DE 19652268 Al 18-06-1998 

AU 746373 82 18-04-2002 

AU 5654798 A 15-07-1998 

WO 9826763 Al 25-06-1998 

EP 0959875 Al 01-12-1999 

JP 2001506612 T 22-05-2001 

KR 2000057627 A 25-09-2000 

NO 992944 A 16-06-1999 



US 4673679 A 16-06-1987 EP 0250796 A2 07-01-1988 

OP 62277324 A 02-12-1987 



US 


2002131990 


Al 


19-09- 


-2002 


AU 


1778902 A 


11-06-2002 












CA 


2428445 Al 


06-06-2002 












EP 


1337148 A2 


27-08-2003 












WO 


0243657 A2 


06-06-2002 


EP 


0328317 


A 


16-08- 


-1989 


CN 


1036967 A 


08-11-1989 












EP 


0328317 Al 


16-08-1989 












JP 


1289457 A 


21-11-1989 



US 5229164 A 20-07-1993 



DE 


3545090 


CI 




25-06-1987 


AT 


62406 


T 




15-04-1991 


AU 


577213 


82 




15-09-1988 


AU 


6841687 


A 




15-07-1987 


CA 


1289074 


C 




17-09-1991 


DE 


3678719 


Dl 




16-05-1991 


DK 


396787 


A 


,B, 


29-07-1987 


WO 


8703805 


Al 


02-07-1987 


EP 


0227050 


Al 




01-07-1987 


EP 


0250578 


Al 




07-01-1988 


GR 


3002266 


T3 




30-12-1992 


OP 


7078018 


B 




23-08-1995 


OP 


63502430 


T 




14-09-1988 


NO 


873105 


A 


.B, 


24-07-1987 



EP 0547551 A 23-06-1993 



Form PCT/lSA/210 (patent family annex) (July 1892) 



BNSDOCID: <W O 2 QQ4043165A1 I > 



CA 


2085457 Al 


17-06-1993 


DE 


69223024 Dl 


11-12-1997 


DE 


69223024 T2 


18-06-1998 


EP 


0547551 Al 


23-06-1993 


ES 


2109303 T3 


16-01-1998 


FX 


925699 A 


17-06-1993 


NO 


924821 A 


17-06-1993 



BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 

mtormation on patent family memtiers 



Patent document 
cited in search report 



Publication 
date 



inti 



terr^^l Application No 

PCT/CH 03/00739 



Patent famiJy 
meinber(s) 



Publication 



US 6419903 



Bl 



16-07-2002 WO 



03015749 Al 



27-02-2003 



BEST AVAILABLE COPY 



1=onn PCT/lSA/210 (patent family annex) (July 1992) 
BNSEXXID: <WO___2004043165A1J_> 



